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Abstract. The paper evaluates the uniformity of distribution of two fluted rollers used for sowing 
small seeds. One of the rollers has the grooves paralel with the cylinder generatrix and the other one 
has the grooves inclined toward the cylinder generatrix. The other design parameters like diameter, 
number of grooves, volume and width are identical. The research aims to highlight the influence of 
groove orientation on distribution uniformity. To evaluate the distribution Deval.mcd method was 
used, which was developed by the author.  
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INTRODUCTION 
 
 The application of machines to agricultural production is one of the most significant 
developments in the agricultural world. The highest part of agricultural production is 
attributed to increased utilisation of mechanical energy and to development of more effective 
machines and implements like optimized seed metering devices.  
 Since it’s begginings in the XVII century, different types of seed metering devices 
have been built to improve seeding machines performance. The flutted roller metering device, 
developed by Jethro Tull, remained active for the fact that it has a simple construction, light 
weight and the seed rate can be easy adjusted (Turgut et al., 1995; Ryu and Kim, 1998).  
 One of the most elocvent parameters of these metering devices is that they can meter 
seeds of different shape and sizes. Studies previously made, revealed that the fluted diameter, 
number of grooves, active length of fluted roller and the rotational speed have effects on the 
seed flow evenness (Bernacki et al., 1972; Ozsert et al., 1997; Turgut et al., 1995). Ryu and 
Kim (1998) reported that the fluted number and shape of roller  affected the flow of seed from 
hopper to seed tube (Ozturk et al., 2011). 
 Jafari (1991) studied the operational characteristics of the fluted-roller meter of a 
grain drill and noticed that some of the seed metering uniformity is altered by the sudden 
release of the seeds, especially at higher rates. The lack of uniform seed metering in 
conventional drills has been a problem in grain drilling (Ess et al., 2004). 
 The objectives of this paper is to test and compare results between two fluted rollers, 
one with the grooves paralel with the cylinder generatrix and the other one with the grooves 
inclined toward the cylinder generatrix. For evaluation of uniformity, method Deval.mcd was 
used, previously developed by the author. 
 
MATERIALS AND METHODS 
 
Dimensions of rollers 
 The fluted rollers used in the study were machined of hard plastic. Image and 
technical dimensions of these rollers are shown in Fig. 1.  
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Fig 1. Tehnical parameters of the flutted rollers 
 
 The inclined fluted roller had the angle between grooves of 28°, other tehnical 
parameters like: external diameter of rollers – 63mm, number of grooves - 16, volume of 
grooves – 6.33 cm3,were the same with the plain roller type. Therefore, the analysis was 
focused on the effect of the groove orientation over seed distribution.  
 The volume of the grooves was calculated with the 0cv f z l formula (Căproiu et 
all, 1982). This volume accomodates 4.81 g of seeds. 
Seed parameters 
 Seeds used in the study were alfalfa (Medicago Sativa). The bulk density, angle of 
repose, and 1000 kernel weight of seeds were 76 kg/hl, 21° and 2.2 g respectively. 
Experimental stand 
 As measurements of uniformity in the furrow requires uncovering the seeds from 
soil, and this might disturb the uniformity, it was decided to conduct the experiments under 
laboratory conditions. The distribution pattern was observed by mounting a seed box over a 
greased conveyor belt, hopper at 12 cm above belt. The greased conveyor belt speed was 
accordinaly set as with speed of most grain drills and planters. The belt was 9 m long and 0.45 
m wide, and it was driven by a AC 220 V motor. The rotation speed of the motor was 
adjusted with a low-voltage converter.  Linear speed of belt was set to 1.38 m/s, 1.94 m/s, 2.5 
m/s. 
 The metering device was driven through a chain and sprockets (ratio 2:1) by an 24 V 
DC motor to three rotational speeds, 10, 15, 20 min
-1
.  
 The study was performed at the Departament of Road Vehicles and Transportation, 
within Faculty of Mechanics in Cluj Napoca. The test stand, show in Fig. 2, consisted of a 
seed box, metering device, electric motors, a PC and a webcamera that with the help of the 
program developed in Mathcad, processed the number of seeds metered by the fluted roller. 
The transport belt  simulated the forward motion of a real sowing machine. 
  
 After every component of the stand were installed, a preliminary test was conducted 
to ensure the proper experimental readings. 
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Fig. 2. Test stand for experiments 
 
  
Coefficient of uniformity 
 Uniformity of distribution is calculated using the following expression (Crișan et all, 
2012): 
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RESULTS AND DISCUSSION 
 
 Distribution coefficient was analyzed considering 10 samples for each metering 
device at three different rotation speeds. The results of tests showed the influence of input 
factors, speed and roller dimensions, to the distribution process.  
 Rotational speed influenced the seed discharge. Increasing the rotational speed of the 
plain fluted roller from 10 min
-1
 to 15 min
-1
 and 20 min
-1
 had a favourable effect over 
distribution, keeping it to mean value of 0.80, respectively 0.82 and 0.86.  
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        Fig. 3. Average mean value of coefficient of unifomity for plain fluted rollers 
 
   When the rotational speed was raised to 30 min
-1
  an increased number of seeds per 
sample unit (150 cm
2
) was observed. From an average of 15 grains per sample unit, the 
number of grains reached 18. The speed of the belt was set accordinaly to maintain a seed 
quota of 20 kg/ha. 
 Experimental test over distribution uniformity on inclined fluted rollers revealed 
different value results of the distribution coefficient,  compared to plain fluted rollers, and 
with differences in visual arangement of seeds on the belt. Thus, the faster roller speed was 
set, the  better seed uniformity distribution was achieved.  Rising the rotational speed of the 
inclined fluted roller from 10 min
-1
 to 15 min
-1
 and 20 min
-1
 rised the distribution coefficient 
to a value of 0.80, respectively 0.84 and 0.9 (Fig. 4).   
 
 
 
Fig. 4. Average mean value of coefficient of unifomity for inclined fluted rollers 
 
 The differences in visual arrangement of seeds is due to the inclined grooves of the 
roller. Seed discharge in this case is made more evenly, therefore seeds are placed in more 
dispersed and unitary in the surface sample unit. 
 The consequence of rotational speed over the coefficient of uniformity on plain and 
inclined fluted roller can be observed in Fig. 5. 
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Fig. 5. Comparison between coefficient of uniformity  
 
 The effect of rising the rotational speed of the roller concluded higher number of 
seeds on the belt’s sample unit, same as plain fluted roller did. But the belt could not been 
operated at higher speeds, since it wasn’t designed to do that, so, maybe rising the speed of 
over 25 rpm could had a more favourable effect over distribution. If the coefficient of 
uniformity remains the same on seeding machines outside laboratory, means that they can be 
operated also at higher speeds, this means less time needed for sowing a given field. 
 
CONCLUSIONS 
 
 The object of this study was aimed to make a comparison between two types of 
metering devices, plain and inclined fluted rollers, used for seeding small seeds. Some 
conclusions of this study can be summarized: 
 1) The seed uniformity had a tendency to increase with increasing rotational speed. 
However but with the disadvantage of increased number of seeds on the belt sample unit. 
 2) The study didn’t take in account the rate of misses, multiples or injured seeds, 
because of the method used for evaluation. 
 3) Best value for coefficient of uniformity was observed on inclined fluted rollers, 
but the difference compared with the plain rollers wasn’t  notable. The difference was in how 
seeds were dispersed on the belt sample unit. 
 4) For analysing the dispersion of seeds in the sample unit, a new method is needed, 
so the uniformity of distances between seeds can be highlighted instead. 
 Other dimensional parameters of the roller, like external diameter, length, number 
and radius of grooves should be researched to give a more deep perspective over seed 
distribution. 
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